Phytochemical analyses of the bulbs of Eucomis vandermerwei and E. zambesiaca yielded homoisoflavonoids and triterpenoid derivatives. A new (17S*,23S*)-epoxy-3β,15β,29-trihydroxy-27-norlanost-8-en-24-one) was isolated from E. zambesiaca. Resnova humifusa yielded homoisoflavonoids, and a tetrahydropyran derivative, 2-methyl-3-(4S*,5R*,7S*-trihydroxy-8S*-hydroxymethyltetrahydro-6H-4-pyranyl)-2-propenoic acid. All compounds were assayed for COX-2 inhibition of cyclooxygenase; 3,5,7-trihydroxy-3-(4'-methoxybenzyl)-4-chromanone was found to have significant activity. and hence our current co-reporting on the chemistry and COX-2 inhibition of cyclooxygenase of these two genera in the Hyacinthoideae. . humifusa. (12-16) 3β,28,29-trihydroxy-27-norlanost-8-en-24-one (7) [1c, 1d, 2e], and compound 8 (17S,23S)-23,17-epoxy-3β,15β,29-trihydroxy-27-norlanost-8-en-24-one, which has not been reported previously (Figure 1 ).
Eucomis L'Hér. is a small genus of bulbous plants (12 species and 15 currently accepted taxa), all of which occur in South Africa, with two species extending into south tropical Africa. Six species of Eucomis (Hyacinthaceae: Hyacithoideae) have already been chemically profiled, yielding thirty-nine constituents represented by four classes of homoisoflavonoids, spirocyclic nortriterpenoids, acids, a saponin glycoside and a chromanone [1a] . Some species, most particularly E. autumnalis (Mill.) Chitt., are popular regional traditional medicines and have attracted the attention of both phytochemists and ethnopharmacologists [1b] . Neither of the two Eucomis species reported here (E. vandermerwei I.Verd. and E. zambesiaca Baker) has been documented in ethnomedicine, nor previously investigated phytochemically [1b] . The reinvestigation of Resnova humifusa (Baker) U.Müll.-Doblies & D.Müll.-Doblies was prompted by prior experience of members of subfamily Hyacinthoideae to exhibit significant infraspecific chemical variation depending on the provenance of collection [1c,1d] . We have earlier reported on the chemistry of bulbs of this species sourced from Inanda [1e] and currently convey findings on isolates from a morphologically distinct form from the Thugela Valley. The compounds identified from the Inanda collection of R. humifusa were similar to those isolated from Eucomis montana Compton [1e] and hence our current co-reporting on the chemistry and COX-2 inhibition of cyclooxygenase of these two genera in the Hyacinthoideae.
Eight compounds were isolated from the methanol extract of the bulbs of Eucomis zambesiaca, five homoisoflavonoids: (R)-5,7-dihydroxy-8-methoxy-3-(4'-hydroxybenzyl)-4-chromanone (1) [2a] , (E)-5,7-dihydroxy-8-methoxy-3-(4'-methoxybenzylidene)-4-chromanone (2) [2b], (R)-5,7-dihydroxy-6-methoxy-3-(4'-hydroxybenzyl)-4-chromanone (3) [2a, 2b] . humifusa. (12-16) 3β,28,29-trihydroxy-27-norlanost-8-en-24-one (7) [1c, 1d, 2e] , and compound 8 (17S,23S)-23,17-epoxy-3β,15β,29-trihydroxy-27-norlanost-8-en-24-one, which has not been reported previously (Figure 1 ). 1208 Natural Product Communications Vol. 10 (7) 2015 Shira et al. spectroscopic data were similar to those of the co-isolated nortriterpenoid, eucosterol (6), with an 8,9-double bond (δ C 133.7 and 136.5, respectively), an oxymethine group carbon resonance at δ C 80.9 (C-3), an oxymethylene group carbon resonance at δ C 64.6 (C-29), a carbonyl carbon resonance at δ C 213.0 (C-24) and a fifth ring formed by an ether linkage between C-17 and C-23 (δ C 96.8 and 81.4, respectively). The 1 H NMR spectrum showed the presence of four singlet methyl group proton resonances at δ H 1.25 (3H-18), 0.97 (3H-19), 1.27 (3H-28) and 1.21 (3H-30), one doublet methyl group proton resonance at δ H 1.10 (d, J = 6.7 Hz, 3H-21) and an isolated ethyl group with proton resonances at δ H 2.48 (q, J = 7.3 Hz, 3H-24) and δ H 1.07 (t, J = 7.3 Hz, 3H-26). The C-15 keto group carbon resonance present in eucosterol had been replaced by an oxymethine resonance at δ C 77.8 (C-15). The assignment of C-15 was confirmed by a correlation seen in the HMBC spectrum between the 3H-30 and C-15 resonances and by correlations see in the COSY spectrum between the H-15 and two H-16 resonances.
The NOESY spectrum, in conjunction with a model, was used to confirm configurations at all chiral centers. The H-3 proton resonance was observed to correlate with the H-5 proton resonance, which, in turn, was seen to correlate with the two H-28 and 3H-30 resonances. The 3H-30 resonance was observed to correlate with the H-15 resonance, indicating H-15 was in the α-configuration, and hence the C-15 hydroxy group, β. Correlations were seen between the 3H-21 resonance and the 3H-18 and H-23 resonances. Compound 16 has only been reported once previously from the marine sponge, Mycale mytilorum. This sponge acts as a host organism for various symbiotic microorganisms such as archea, bacteria, cyanobacteria and microalgae with their tissue [2i]. This is the first reported isolation of such a compound from plant material. Compounds 2-8, 11-14 and the acetate derivative of compound 5 were submitted to the NCI for NCI-59 anticancer cell screening [3a] but none of the compounds was sufficiently active to proceed past the single dose first test stage. The bulb extracts of E. zambesiaca were shown by Cippolone et al. to demonstrate moderate nonselective cyclooxygenase inhibition in an in vitro COX-1 assay [3b] . Therefore compounds 1-5 and 9-14 were initially tested against COX-2 at 10 µM following the COX assay protocol reported by Waller et al. [3c] . However, only compound 10 showed significant COX-2 inhibitory activity when screened at 10 µM (P <0.01; One-way ANOVA with Bonferroni post-hoc test; GraphPad Prism ® ; GraphPad Software, Inc. 7825 Fay Avenue, Suite 230, La Jolla, CA 92037 USA.
Experimental
General: NMR, 500 MHz Bruker AVANCE NMR; ESI mass spectra, Bruker MicroToF mass spectrometer using an Agilent 1100 HPLC to introduce samples; Optical rotations, JASCO P-1020 polarimeter; IR, Perkin-Elmer (2000) spectrometer; ECD, Chirascan CD spectrometer using a 1 mm cell with acetonitrile as the solvent. 
Extraction and isolation:
The whole plants of E. zambesiaca, E. vandermerwei and R. humifusa were extracted using a Soxhlet apparatus for 24 h. The solvents were removed using a rotary evaporator, to yield crude extracts which were separated by column chromatography over silica gel (Merck 9385) collecting fractions (75 mL each). E. zambesiaca was extracted using methanol. CC gave:
fractions 24-30 (2% methanol: 98% dichloromethane) containing 1, 3 and 4, fractions 13-16 (1% methanol; 99% dichloromethane) 2, fractions 8-9 (1% methanol: 99% dichloromethane) 5, fractions 36-39 (5% methanol: 95% dichloromethane) 6 and 8, and fractions 45-48 (8% methanol: 92% dichloromethane) 7. E.vandermerwei was extracted with dichloromethane and methanol. CC of the dichloromethane extract gave: fractions 13-17 (100% dichloromethane) 5 and 9. CC of the methanol extract gave: fractions 21-24 (2% methanol: 98% dichloromethane) 10, and fractions 39-40 (5% methanol: 95% dichloromethane) 11. R. humifusa was extracted using methanol and CC gave: fractions 8-11 (1% methanol: 99% dichloromethane) 12, fractions 18-20 (2% methanol: 98% dichloromethane) 3.47 (1H, dd, J=3.20, 11.10 
